Desflurane attenuates the somatosympathetic reflex in rats.
Arterial blood pressure and heart rate changes after afferent somatic sensory nerve stimulation are termed the "somatosympathetic reflex" (SSR). Inhibition of the SSR may partially represent an antinociceptive action. This investigation examined the actions of the volatile anesthetic, desflurane, on the SSR evoked by peripheral nerve stimulation. Rats anesthetized with alpha-chloralose (50 mg/kg) and urethane (500 mg/kg) were mechanically ventilated and cannulated with arterial and venous catheters for monitoring arterial pressure and for fluid administration, respectively. The sciatic (n = 7) or tibial (n = 6) nerves were isolated and stimulated at one, two, and four times the voltage threshold required to elicit a change in systemic hemodynamics. These cardiovascular responses were recorded before, during, and after varying concentrations of desflurane, 1.8% (0.25 minimum alveolar anesthetic concentration [MAC]), 3.6% (0.5 MAC), 7.2% (1.0 MAC), and 10.8% (1.5 MAC). Desflurane decreased arterial pressure at 1.0 and 1.5 MAC and heart rate (at more than 0.5 MAC) compared to baseline levels. Tibial nerve stimulation decreased mean arterial pressure (MAP) with no consistent changes in heart rate. Desflurane significantly attenuated this depressor response to tibial nerve stimulation (MAP decrease: control; -20 +/- 2 mm Hg versus 1.0 MAC desflurane; -6 +/- 4 mm Hg). The increases in MAP after sciatic nerve stimulation were also significantly inhibited by increasing concentrations of desflurane. At more than 0.5 MAC desflurane, the pressor response to sciatic nerve stimulation was significantly converted to a depressor response in four of seven rats (MAP: control; increase 24 +/- 2 mm Hg versus 1.0 MAC desflurane; decrease -2 +/- 4 mm Hg). Sciatic nerve stimulation also elicited increases in heart rate which were significantly attenuated by desflurane (control; 37 +/- 6 bpm versus 1.5 MAC desflurane; 0 +/- 2 bpm). These findings demonstrate that desflurane produces dose-dependent cardiovascular depression in rats and, despite previous reports of sympathoexcitation, desflurane significantly attenuated both excitatory and inhibitory types of SSR. The results of this study also support a potential antinociceptive action for this anesthetic.